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ADDITIONAL RESOURCES

Harkey, David L., Daniel L. Carter, Janet M. Barlow, and Billie Louise Bentzen. Accessible Pedestrian Signals: A 

Guide to Best Practices. National Cooperative Highway Research Program. 2007.

What:  An accessible pedestrian signal (APS) is a traffic 

signal that provides auditory and/or vibrotactile information to 

pedestrians who are blind or have low vision.  

Where:  An APS should be installed where there is a need 

to provide additional crossing information. An APS should be 

considered at signalized crossings when requested by one or 

more individuals or where the geometry or signal phasing makes 

pedestrian crossing locations difficult to identify for pedestrians 

who are blind or have low vision.  

How:  An APS requires push buttons and speakers to provide 

auditory feedback.  The Manual on Uniform Traffic Control Devices 

(MUTCD) provides guidance on the appropriate location of the 

devices.  These are installed with the traffic signal infrastructure.

This is a MEDIUM cost pedestrian safety tool.   

Accessible pedestrian signals5
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i n  2 0 0 9  A n d  2 0 1 0 , 
p e d e s t r i A n  c o u n t d o w n 
t i m e r s  w e r e  i n s t A l l e d 
A t  3 2 5  i n t e r s e c t i o n s 

i n  c h i c A g o .  

What:  Pedestrian countdown timers provide information on the 

amount of time remaining to cross the street at signalized intersections.   

Where:  All new and modernized traffic signals include countdown 

timers.  Retrofitting existing traffic signals with pedestrian countdown 

timers will be prioritized based on safety considerations, including 

the presence of children, seniors, and people with disabilities.    

How:   The pedestrian countdown timer begins in conjunction with 

the flashing “DON’T WALK” interval.   All countdown timers should 

be programmed to allow pedestrians to cross the street at a maximum 

walking speed of 3.5 feet per second.  Walking speeds  slower than 

3.5 feet per second should be considered at all locations, particularly 

at crossings near children, seniors, and people with disabilities.  

This is a LOW cost pedestrian safety tool.  

Pedestrian countdown 
timers6

ADDITIONAL RESOURCES

Transportation Research Board. “Evaluation of Pedestrian Countdown Signals in Montgomery County, Maryland.” Journal 

of the Transportation Research Board. Volume 1878/2004.

http://www.enhancements.org/download/trb/trb2004/TRB2004-002359.pdf
http://www.enhancements.org/download/trb/trb2004/TRB2004-002359.pdf
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What:  A leading pedestrian interval (LPI) gives pedestrians a 

head start into an intersection before vehicles.   The WALK signal 

is turned on approximately three seconds before vehicles are 

given a green signal.  

Where: Leading pedestrian intervals are most beneficial and 

should be prioritized at the following locations:

 » Intersections with more than three pedestrian crashes in 

three years that involve turning vehicles.  

 » Intersections within 200 feet of a school or park.

 » Intersections with high numbers of conflicts between 

pedestrians and vehicles turning right.  

 » T-intersections.

How:  Leading pedestrian intervals are installed by re-timing a 

traffic signal.  Right turns on red should be prohibited wherever 

leading pedestrian intervals are installed, with exceptions only in 

cases when there would be adverse pedestrian safety or traffic 

impacts.  Accessible pedestrian signals should be considered at 

locations with LPIs to provide information to pedestrians who are 

blind or have low vision.  

This is a LOW to MEDIUM cost pedestrian safety tool.

1. BOTH VEHICLES AND 
PEDESTRIANS ARE STOPPED.  

HOW A LEADING PEDESTRIAN 
INTERVAL WORKS

3.  BOTH PEDESTRIANS AND 
VEHICLES CAN ENTER THE 
INTERSECTION AND TURNING 
VEHICLES MUST YIELD TO 
PEDESTRIANS.  

2. PEDESTRIANS CAN BEGIN 
TO CROSS THE INTERSECTION, 
BUT VEHICLES ARE STILL 
STOPPED.

ADDITIONAL RESOURCES

Van Houten, R., R.A. Retting, C.M. Farmer, J. Van Houten, and J.E.L. Malenfant. Field Evaluation of a Leading 

Pedestrian Interval Signal Phase at Three Urban Intersections. Transportation Research Record No. 1734, 2000.

Leading pedestrian 
intervals7
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LAGGING LEFT TURNS CASE STUDY

At Huron Street and Fairbanks Court in Streeterville,  
vehicles were unable to turn left because 
pedestrians were crossing during the entire green 
phase. After a lagging left-turn phase was installed, 
pedestrians crossed safely with their signal and the 
issues with vehicles queueing disappeared.  

What: A lagging left turn is a signal timing in which the left-turn 

arrow is given after vehicles travelling straight have passed through 

the intersection. By allowing pedestrians to cross the intersection 

at the beginning of a signal cycle, conflicts between pedestrians 

and vehicles turning left are reduced and vehicular operations can 

improve.

Where:  Lagging left turns should be considered at intersections 

where any of the following exists:

 » Protected left turn phase with high pedestrian volumes.

 » Three or more crashes in three years between left turn 

vehicles and pedestrians.

 » Pedestrians cross during the left turn phase.

 » Leading pedestrian intervals.

How: A traffic signal will need to be re-timed so that the protected 

left-turn phase occurs after the permitted phase for through traffic.  An 

analysis must be conducted to ensure that changing a left-turn phase 

to lagging will not negatively affect the operations of the intersection. 

This is a LOW cost pedestrian safety tool.  
BEFORE AFTER

ADDITIONAL RESOURCES

Harkey, David L., Daniel L. Carter, Janet M. Barlow, and Billie Louise Bentzen. Accessible Pedestrian Signals: A Guide to 

Best Practices. National Cooperative Highway Research Program. 2007.

Lagging left turns8

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w117a.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w117a.pdf
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LAWRENCE AVENUE ROAD DIET: AFTER

LAWRENCE AVENUE ROAD DIET: BEFORE

ADDITIONAL RESOURCES

Burden, Dan, and Peter Lagerwey. “Road Diets: Fixing the Big Roads.” Walkable Communities, Inc. March 1999: 

1-15.

What: A road diet reduces the amount of space for motor 

vehicles, either through eliminating lanes or shrinking the width of 

lanes.   The reclaimed space from a road diet is then re-allocated 

for other uses, such as turn lanes, bus lanes, pedestrian refuge 

islands, bike lanes, or more sidewalk space.  Road diets typically 

involve converting a four- or five-lane roadway into a three-lane 

street.  There are a number of different situations where a road diet 

is appropriate.  Road diets also provide consistent and reliable 

travel times and speeds on a corridor.  

Where:  A road diet can be considered on all streets with four or 

more lanes and less than 23,000 vehicles traveling on it daily. In 

some circumstances, a road diet may be possible on streets with 

average daily traffic as high as 30,000 vehicles per day. The 

width of travel lanes should be routinely considered as part of all 

future roadway projects. 

How:  Vehicular capacity analyses and simulation will be 

necessary to understand the effect of road diets on not only the 

focus street, but also the adjacent roadways.  The additional 

space gained from a road diet can be used for a variety of other 

uses, such as sidewalks, refuge islands, bus shelters, bike lanes, 

or landscaping.  

This is a MEDIUM to HIGH cost pedestrian safety tool.  

Road diets9

http://www.walkable.org/assets/downloads/roaddiets.pdf


29

ADDITIONAL RESOURCES

Federal Highway Administration. Roundabouts: An Informational Guide. Washington, D.C. 2010.

Pedestrian Access to Modern Roundabouts: Design and Operational Issues for Pedestrians Who Are Blind. _________

http://www.access-board.gov/research/roundabouts/bulletin.htm (accessed 2011).

What: Roundabouts are circular intersections where vehicles travel 

in a counter-clockwise direction and entering vehicles must yield to 

circulating vehicles.  This treatment forces vehicles to slow down when 

going through an intersection.  Roundabouts require that pedestrians 

take a circuitous path across or around the intersection and can be 

particularly difficult crossings for pedestrians who are blind or have 

low vision. 

Where:  Roundabouts should only be considered in Chicago 

where  the benefit in reducing vehicle speeds through an intersection 

outweighs the impacts to pedestrian accessibility and connectivity.  

This will typically be in the city’s parks or at intersections with high 

vehicle speeds with very low pedestrian volumes.  

How:  Roundabouts should be designed for low vehicle speeds and 

to ensure that is safe for all pedestrians to cross through them.  This 

may include installing signage, raised crosswalks, pedestrian hybrid 

beacons or rapid flash beacons.

This is a HIGH cost pedestrian safety tool.  

What: Speed feedback signs display passing vehicle speeds.  These 

signs have been shown to increase driver compliance with the speed 

limit.  

Where:  Speed feedback signs should be installed at locations where 

speeding occurs frequently and in locations with high populations 

of vulnerable users, such as around schools, parks, or community 

centers.  

How:  Speed feedback signs can be installed on a temporary or 

permanent basis, with or without other pedestrian safety tools.  

This is a MEDIUM cost pedestrian safety tool. 

ADDITIONAL RESOURCES 
Cambridge, S., W. Osmers, and T. Francis. Evaluation of the Speed Trailer as a Community Road Resource in Christchurch. 

Sydney New South Wales Australia: Road Safety Research Policing and Education Conference, 2003.

Speed feedback 
signs10 Roundabouts11

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_672.pdf
http://trove.nla.gov.au/work/10975680?selectedversion=NBD25420407
http://trove.nla.gov.au/work/10975680?selectedversion=NBD25420407
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t h e  c i t y  o f  s e A t t l e  f o u n d  A n  1 8 -
3 5 %  r e d u c t i o n  i n  t r A v e l  s p e e d s 
A n d  A  3 2 - 4 5 %  d e c r e A s e  i n  A v e r A g e 
d A i l y  t r A f f i c  ( A d t )  v o l u m e s  A t 
l o c A t i o n s  w i t h  c h i c A n e s 2 . 

ADDITIONAL RESOURCES

City of San Diego. “Pedestrian Design Guide.” Design Guide, San Diego.   

Streetfilms.org. Chicanes.   

Department for Transport. Traffic Advisory Leaflet 12/97. Chicane Schemes. Leaflet, Surrey, UK. Department for 

Transport. 1997.  

What:  Chicanes are created by installing a series of staggered 

midblock bump-outs on alternating sides of the street. On two-

way streets, chicanes can either deflect both lanes or narrow the 

roadway to one lane used by both directions.  Chicanes may 

be more desirable to residents than vertical traffic calming tools, 

such as speed humps, because there is less noise from vehicles 

scraping the street and from speeding up and slowing down. 

Where: Chicanes should be considered on residential streets to 

reduce speeds and to reduce cut through traffic.  They should not 

be installed on streets with more than one lane of travel in one 

direction (e.g. two-lane, one-way streets).

How: Chicanes are simplest to install on one-way streets.  

On two-way streets, there should be sufficient width for both 

directions to pass, or one direction should be instructed to yield 

to oncoming traffic.  Chicanes may require some parking to be 

removed.  Advance warning signs and reflectors can be used to 

increase visibility to motorists.  The design should accommodate 

emergency vehicles, snow plows, and street sweepers.

This is a HIGH cost pedestrian safety tool.  

Chicanes12

http://www.sandiego.gov/planning/pdf/peddesign.pdf
http://www.streetfilms.org/chicane-animated-traffic-calming/
http://www.surreycc.gov.uk/sccwebsite/sccwspublications.nsf/591f7dda55aad72a80256c670041a50d/aaa9ad67716ea9fe8025771200387589/$FILE/TAL_12-971.pdf
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Speed tables or raised intersections can be used to 
create a raised pedestrian crossing.  Signage should 
be considered at all locations with speed tables and 
raised intersections.

This is a MEDIUM cost pedestrian safety tool.

Speed humps are only effective at consistently 
reducing vehicle speeds when used in succession.  
Signage should be considered at all locations with 
speed humps.

This is a MEDIUM cost pedestrian safety tool.

Speed bumps are only effective at consistently 
reducing vehicle speeds when used in succession.  
Signage should be considered at all locations with 
speed bumps. 

This is a LOW cost pedestrian safety tool.

Speed tables or raised intersections can be used on 
low volume streets or at crossings with high volumes 
of pedestrians.  

Speed humps can be used to reduce traffic speeds 
on residential streets.

Speed bumps can be considered at locations outside 
of residential areas with very low traffic volumes, 
such as alleys or parking areas.

A speed table and a raised intersection are essentially 
longer speed humps used to raise the crosswalk or 
intersection and reduce vehicle speeds.  

A speed hump is generally 6 to 12 feet in length and 
used on residential streets.  

A speed bump is less than a foot in length and 
generally used in spot locations to reduce speeds.

WHERE

WHAT

HOW

SPEED BUMPS SPEED HUMPS
SPEED TABLES and 

RAISED INTERSECTIONS

Vertical traffic calming devices, such as speed bumps, speed humps, and speed tables, are devices that are placed in the middle of the 

road bed and require vehicles to slow down to cross over them.  

ADDITIONAL RESOURCES 

Portland Bureau of Transportation. Driver Response to Speed Bumps Graphs.

Vertical traffic calming13

http://www.portlandonline.com/shared/cfm/image.cfm?id=85547
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What:  After the severe winters of 1978 and 1979, many of Chicago’s 

streets were converted from two-way to one-way to improve mobility 

during the winter and to allow plows to go through.  However, two-way 

streets have many advantages over one-way streets.  These “skinny 

streets” reduce vehicle speeds and can also increase connectivity for 

all users by providing more ways to traverse the city’s grid.  

Where:  Skinny streets should be considered on all one-way streets 

that are wider than 30 feet.  

How: Converting a one-way street to a two-way street requires 

changes to striping and signage and possibly changes to traffic 

signals.  

This is a LOW to HIGH cost pedestrian safety tool.

ADDITIONAL RESOURCES

City of Portland. “Neighborhood Street Design Guidelines. An Oregon Guide for Reducing Street Widths.” Design Guide. 

Portland. 2000.  

Skinny streets14

http://cms.oregon.gov/LCD/docs/publications/neighstreet.pdf
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What: Bump-outs (also known as curb extensions or bulb-outs) 

extend the sidewalk into a parking or non-moving lane.  Bump-

outs can reduce the turning speed for vehicles, reduce the distance 

that pedestrians must cross, improve visibility between motorists 

and pedestrians, create more space for riders waiting for the bus, 

and eliminate illegal parking in the corner clearance zone.  They 

also reduce turning radii which reduces vehicle turning speeds.  

Where: Bump-outs are appropriate on wide streets and areas 

with large populations of children and seniors.  Bump-outs should 

also be considered in areas with large volumes of pedestrians or 

in areas with narrow sidewalks.  Bump-outs cannot be considered 

on corridors with rush-hour parking restrictions.  

How:  Extending the sidewalk into the roadway for a bump-out 

creates a seamless transition, but can be costly due to changes to 

the curbs and drainage.  “Floating” bump-outs can be constructed 

by creating a pedestrian refuge area between the sidewalk and 

travel lane.  These bump-outs do not affect the existing drainage 

and need to be wide enough to provide safe refuge for pedestrians. 

Bump-outs can also be created using a combination of striping, 

bollards, and planters.  These are much less expensive, but do not 

provide as much protection for pedestrians.   

This is a LOW to HIGH cost pedestrian safety tool.  

A  7 ’  b u m p - o u t  c A n  r e d u c e 
A  p e d e s t r i A n ’ s  c r o s s i n g 
t i m e  b y  2 - 3  s e c o n d s .  

Bump-outs15

ADDITIONAL RESOURCES 

Johnson, Randall S. Pedestrian Safety Impacts of Curb Extensions: A Case Study. Salem. OR. Oregon Department 

of Transportation and Federal Highway Administration. 2005.

http://cms.oregon.gov/ODOT/td/tp_res/docs/reports/pedestrainsafetycurbext.pdf
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What: Traffic circles are circular islands, typically found at the 

intersection of two residential streets, used to reduce vehicular speeds 

through the intersection. Traffic circles are not intended to be a stop 

control device and are different from roundabouts.

Where:  Traffic circles should be considered at residential intersections 

that are wide enough for vehicles to travel in a circular direction and 

where speeding is a persistent problem.  

How: The center of a traffic circle can be used for landscaping or 

other uses, as long as it does not limit vehicular sight distance.  If the 

circle is landscaped, a maintenance agreement must be provided 

by an outside organization or agency.  Many neighborhood traffic 

circles have stop signs at the intersection approaches. 

This is a LOW to MEDIUM cost pedestrian safety tool.  

b e t w e e n  1 9 9 1  A n d  1 9 9 4 ,  t h e 
c i t y  o f  s e A t t l e  i n s t A l l e d  1 1 9 
t r A f f i c  c i r c l e s  w h i c h  r e s u l t e d 
i n  A  9 4 %  r e d u c t i o n  i n  A u t o m o b i l e 
c r A s h e s  A n d  A  r e d u c t i o n  i n 
i n j u r i e s  f r o m  1 5 3  t o  1 3 .   

Neighborhood traffic 
circles16

ADDITIONAL RESOURCES 

Mundell, P.E., James M. Neighborhood Traffic Calming: Seattle’s Traffic Circle Program. Institute for Transportation 

Engineers. 1997.

http://www.usroads.com/journals/rmej/9801/rm980102.htm



